' , ' ' 09/297256 
1 430 Rec'd PCT/PTO '2 8 APR 1999 

Practitioner's Docket No. U 012229-2 TEAT 


TRANSMITTAL LETTER TO THE U.S. DESIGNATED OFFICE (DO/US)— 
ENTRY INTO THE U.S. NATIONAL STAGE UNDER CHAPTER I 


INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE 

PRIORITY DATE CLAIMED 


15 SEPTEMBER 1997 

PCT/FI98/00712 1 1 SEPTEMBER 1998 

09 DECEMBER 1997 

TITLE OF INVENTION 


FIRE FIGHTING APPARATUS 


APPLICANT^) 


GORAN SUNDHOLM 



Box PCT 

Assistant Commissioner for Patents 
Washington D.C. 20231 

ATTENTION: DO/US 

NOTE: The completion of those fling requirements that can be made at a time later than 20 months from the priority date 
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1.491, which states: "An international application enters the national stage when the applicant has filed the 
documents and fees required by 35 U.S.C. 371(c) within the periods set forth in § 1.494 and § 1.495. " 
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will not be granted on petition. "Notice of Oct. 24, 1996, 60 Fed. Reg. 56,439, at 56,442. 
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1 . Applicant herewith submits to the United States Designated Office (DO/US) the following items under 
35 U.S.C. 371: 

a. [x] This express request to immediately begin national examination procedures (35 U.S.C. 
371(f)). 

b. [x] The U.S. National Fee (35 U.S.C. 371(c)(1)) and other fees (37 C.F.R. 1.492), as 
indicated below: 


2. Fees 


CLAIMS 
FEE 

(1) FOR 

(2) NUMBER 
FILED 

(3) NUMBER 
EXTRA 

(4) RATE 

(5) CALCULATIONS 

* 

TOTAL 
CLAIMS 

12 -20= 

0 

x$ 18.00= 

$ 0.00 


INDEPENDENT 
CLAIMS 

1-3= 

0 

x$ 78.00= 

0.00 


MULTIPLE DEPENDENT CLAIMS(S) (if applicable) + $260.00 


BASIC FEE** 

The international search fee, as set forth in § 1.445(a)(2) to be 
paid to the US PTO acting as an international Searching 
Authority: 

[ J has been paid (37 CFR 1.492(a)(2)) $760.00 

[S] has not been paid (37 CFR 1.492(a)(3)) $970.00 

[ ] where a search report on the international 

application has been prepared by the European 
Patent Office or the Japanese Patent Office (37 CFR 
1.492(a)(5)) $840.00 



Total of above Calculations 

970.00 

SMALL 
ENTITY 

Reduction by Vz for filing by small entity, if applicable. Affidavit must 
be filed also, (note 37 CFR 1.9, 1.27, 1.28) 

485.00 


Subtotal 

485.00 


Total National Fee 

$ 485.00 


Fee for recording the enclosed assignment document $40.00 (37 CFR 
1.21(h)). (See Item 10 below). See attached "ASSIGNMENT COVER 
SHEET (37 CFR 3.34)". 


TOTAL 

Total Fees enclosed 

$ 485.00 


*See attached Preliminary Amendment Reducing the Number of Claims. 

** WARNING: "To avoid abandonment of the application, the applicant shall furnish to the United States Patent and 
Trademark Office not later than the expiration of 20 months from the priority date; *** (2) the basic 
national fee (see § 1.492(a)), The 20-month time limit may not be extended. " 37 CFR. § J. 494(b). 
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A duplicate copy of this sheet is enclosed. 


WARNING: If the translations of the international application, oath or declaration and national fee have not been 
submitted by the applicant within twenty (20) months from the priority date, the applicant will be so 
notified and given a period of time within which to file the translation and/or oath or declaration in 
order to prevent abandonment. The payment of the surcharge set forth in § 1.492(e) is required as a 
condition for accepting the oath or declaration later than twenty (20) months after the priority date. The 
payment of the processing fee set forth in § 1.492(f) is required for acceptance of an English translation 
later than twenty (20) months after the priority date. Failure to comply with these requirements will 
result in abandonment of the application. The provisions of § 1.136 will apply. 37 CAR § 1.494(c); 
Notice of Jan. 7, 1993, 1147 O.G. 29 to 40, at 35. 


3. A copy of the International application as filed (35 U.S.C 371(c)(2)): 

a. [ ] is transmitted herewith. 

b. [ ] is not required, as the application was filed with the United States Receiving Office. 

c. [/] has been transmitted 

i- IV] by the International Bureau. Date of mailing of the application Prom form 
PCTYIB/308): 25 MARCH 1999 . 

ii. [ ] by applicant on . 

Date 

NOTE: Section 1.494(b) was amended to require that the basic national fee and a copy of the international application 
must be filed with the Office by 20 months from the priority date to avoid abandonment. "The International 
Bureau nominally provides the copy of the international application to the Office in accordance with PCT Article 
20. At the same time, the International Bureau notifies the applicant of the communication to the Office. In 
accordance with PCT Rule 47. 1, that notice shall be accepted by all designated offices as conclusive evidence that 
the communication has duly taken place. Thus, if the applicant desires to enter the national stage and applicant 
has received notice from the International Bureau, applicant need only pay the basic national fee by 20 months 
from the priority date. " [This can now be paid subsequently with a surcharge.] Notice of Jan. 7, 1993, 1147 O.G. 
29 to 40, at 35. 

4. A translation of the International application into the English language (35 U.S.C. 371(c)(2)): 

a. [/] is transmitted herewith. 

b. [ ] is not required as the application was filed in English. 

c. [ ] was previously transmitted by applicant on . 

Date 
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5. [✓] Amendments to the claims of the International application under PCT Article 19 (35 
U.S.C. 371(c)(3)): 

NOTE: The Notice of January 7, 1993 indicates that 37 C.F.R. § 1.494(d) was "amended to clarify the existing practice 
that PCT Article 19 Amendments must be submitted by 20 months from the priority date, which time may not be 
extended. " This Notice further advises: "Of course, the failure to do so does not result in loss of the subject matter 
of PCT Article 1 9 amendments. The applicant may submit that subject matter in a preliminary amendment filed 
under Section 1. 12 1. In many cases, filing an amendment under Section 1. 121 is preferable since grammatical or 
idiomatic errors may be corrected. " 1147 O.G. 29-40, at 35. See item 11(c) below. 

a. [ ] are transmitted herewith. 

b. [ ] have been transmitted 

i. [ ] by the International Bureau. Date of mailing of the amendment (from form 
PCT/IB/308): . 

ii. [ ] by applicant on . 

Date 

c. have not been transmitted, as 

i. [ ] no notification has been received that the International Search Authority 

has received the Search Copy, 
ii [ ] the Search Copy was received by the International Searching Authority, but 

the Search Report has not yet been issued. Date of receipt of Search Copy 

prom form PCT/ISA/202): . 

iii. [✓] applicant chose not to make amendments under PCT Article 19. Date of 
mailing of Search Report (from form PCT/ISA/210): 

iv. [ ] the time limit for the submission of amendments has not yet expired. The 
amendments, or a statement that amendments have not been made, will be 
transmitted before the expiration of the time limit under PCT Rule 46.1 . 

6. [✓] A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 
371(c)(3)): 

a. [ ] is transmitted herewith. 

b. [ ] is not required as the amendments were made in the English language. 

c. [/] has not been transmitted for reasons indicated at point 5(c) above. 

7. [✓] An oath or declaration of the inventor (35 U.S.C. 371(c)(4)) complying with 35 U.S.C. 
115 

a. [ ] was previously submitted by applicant on 

Date 

b. [S] is submitted herewith, and such oath or declaration 

i. [/] is attached to the application. 

ii. [ ] identifies the application and any amendments under PCT Article 19 that 
were transmitted as stated in points 3(b) or (c) and 5(b); and states that they 
were reviewed by the inventor, as required by 37 C.F.R. 1.70. 

iii. [ ] will follow. 


II. Other document(s) or information included: 
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[«/] An international Search Report or Declaration under PCT Article 17(2)(a): 

a. [ S]is transmitted herewith. 

b. [ ] has been transmitted by the International Bureau. Date of mailing from form 
PCT/TB/308): . 

c. [ ] is not required, as the application was searched by the United States International 
Searching Authority. 

d. [ ] will be transmitted promptly upon request. 

e. [ ] has been submitted by applicant on . 

Date 

f. [ ] is not transmitted, as the international search has not yet issued. 
[/] An Information Disclosure Statement under 37 C.F.R. 1.97 and 1.98: 

a. [S] is transmitted herewith. 

Also transmitted herewith is (are) 
[S] Form PTO-1449 (PTO/SB/08A and 08B) 
[/] Copies of citations listed 

b. [ ] will be transmitted within THREE MONTHS of the date of submission of 
requirements under 35 U.S.C. 371(c). 

c. [ ] was previously submitted by applicant on . 

Date 

[ ] An assignment document is transmitted herewith for recording. A separate 

[ ] "COVER SHEET FOR ASSIGNMENT (DOCUMENT) ACCOMPANYING NEW 
PATENT APPLICATION" or 

[ ] FORM PTO— 1595 
is also attached. 

[ ] Please mail the recorded assignment document to: 

i. [ ] the person whose signature and address appears below. 

ii. [ ] the following: 

[/] Additional documents 

a. [ ✓ Copy of request (PCT/RO/101) 

b. [✓] International Publication No._WO 99/13949 

i. [/] Specification, claims and drawing 

ii. [ ] Front page only 

c. [S] Preliminary amendment (37 CF.R. § L121) 

d. {/] Other FORM PCT/IB/308: TWO (2) SHEETS OF DRAWINGS (FORMAL) 

[S] The above checked items are being transmitted 

a. [ ] before the 18th month publication. 

b. [ /]after publication and the article 20 communication, but before 20 months from the 
priority date. 

c. [ ] after 20 months (revival). 

Petition to revive (37 CF.R L 137(a) or (b)) is necessary if 35 U.S.C 371 requirements are submitted after 20 
months. 

[ ] Certain requirements under 35 U.S.C. 371 were previously submitted by the applicant 

on namely: 

Date 
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AUTHORIZATION TO CHARGE ADDITIONAL FEES 


WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges if extra 

claims are authorized. 

NOTE: ( A written request may be submitted in an application that is an authorization to treat any concurrent 
or future reply, requiring a petition for an extension of time under this paragraph for its timely 
submission, as incorporating a petition for extension of time for the appropriate length of time. An 
authorization to charge all required fees, fees under § 1.17, or all required extension of time fees will 
be treated as a constructive petition for an extension of time in any concurrent or future reply 
requiring a petition for an extension of time under this paragraph for its timely submission. Submission 
of the fee set forth in § 1.17(a) will also be treated as a constructive petition for an extension of time in 
any concurrent reply requiring a petition for an extension of time under this paragraph for its timely 
submission. " 37 CFR LI 36(a)(3). 

NOTE: "Amounts of twenty-five dollars or less will not be returned unless specifically requested 
within a reasonable time, nor will the payer be notified of such amounts; amounts over 
twenty-five dollars may be returned by check or, if requested, by credit to a deposit account 77 
37 CFR 1.26(a). 

[S] The Commissioner is hereby authorized to charge the following additional fees that 
may be required by this paper and during the entire pendency of this application to 
Account No. _12-0425 . 

[✓] 37 C.F.R. 1 .492(a)(1), (2), (3), and (4) (filing fees) 

WARNING: Because failure to pay the national fee within 20 months without extension (37 C.F.R. 

§ 1.494(b)(2)), results in abandonment of the application, it would be best to always 
check the above box. 

[ ] 37 C.F.R. 1 .492(b), (c), and (d) (presentation of extra claims) 

NOTE: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation must 

only be paid or these claims cancelled by amendment, prior to the expiration of the time period set for response by 
the PTO in any notice of fee deficiency (37 C.F.R. 1.16(d)), it might be best not to authorize the PTO to charge 
additional claim fees, except possibly when dealing with amendments after final action. 

[/I 37 C.F.R. 1.17 (application processing fees) 

[ ] 37 CFR 1 .17(a)(l)-(5)(extension fees pursuant to § 1 .136(a). 

[/] 37 C.F.R. 1.18 (issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R. 1 .3 1 1(b)). 

NOTE: Where an authorization to charge the issue fee to a deposit account has been filed before the 
mailing of a Notice of Allowance, the issue fee will be automatically charged to the deposit 
account at the time of mailing the notice of allowance. 37 C.F.R. 1.311(b). 

NOTE: 37 C.F.R. 1.28(b) requires "Notification of any change in status resulting in loss of entitlement 
to small entity status must be filed in the application . . . prior to paying or at the time of 
paying . . . issue fee.... "From the wording of 37 C.F.R. 1.28(b): (a) notification of change of 
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status must be made even if the fee is paid as "other than a small entity" and (b) no 
notification is required if the change is to another small entity. 

[/] 37 C.F.R. 1 .492(e) and (f) (surcharge fees for filing the declaration and/or 
filing an English translation of an International Application later than 20 
months after the priority date. 


Reg. No. 25,858 


SIGNATU] 


WILLIAM R. EVANS 



[ONER 


(type or print name of practitioner) 


Tel. No.: (212)708-1930 


LADAS & PARRY 


P.O. Address 


Customer No.: 


26 WEST 6 1ST STREET 


NEW YORK. NEW YORK 10023 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: GORAN SUNDHOLM 

For: FIRE FIGHTING APPARATUS 
Attorney Docket No.: U 012229-2 


Assistant Commissioner for Patents 
Washington, D.C. 20231 


Sir: 

PRELIMINARY AMENDMENT 

Please amend the above identified application as follows: 
IN THE CLAIMS 

Claim 9, lines 1-2, delete "any one of the preceding claims" and replace 
therefor ~ claim 1~ 

Respectfully submitted, 



WIKLIAMTL EVANS 

LADAS & PARRY 

26 WEST 6 1ST STREET 

NEW YORK, NEW YORK 10023 

REG.NO.25858(12)708-1930 


CERTIFICATE UNDER 37 CFR 1.10 

I hereby certify that this paper is being deposited with the United States Postal Service on this 
date APRIL 28. 1999 in an envelope as "EXPRESS MAIL POST OFFICE TO ADDRESSEE" 
Mailing Label Number EE784098589US addressed to the: Assistant Commissioner for Patents, 
Washington, D.C. 20231 

DANIELLE JOHNSON 

(Type or print name of person mailing paper) 

(Signature of person mailing paper) 
NOTE: Each paper or fee referred to as enclosed herein has the number of the "EXPRESS 
MAIL" mailing label place thereon prior to mailing 37 CFR 1.16(b). 
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Fire fighting apparatus 

BACKGROUND OF THE INVENTION 

The invention relates to a fire fighting apparatus comprising a plu- 
rality of spray heads, a tube system for leading extinguishing medium from an 
5 extinguishing medium source having a volume for extinguishing medium to the 
spray heads, at least one drive gas source for driving extinguishing medium at 
a high pressure via the tube system to the spray heads and release means for 
activating at least one of the spray heads. Such fire fighting apparatuses are 
known e.g. from the International Patent Application with the publication num- 

10 ber WO 92/22353. 

Prior art fire fighting apparatuses comprise one container or a num- 
ber of containers for extinguishing medium, the containers being positioned 
adjacent to each other and arranged to deliver extinguishing medium via a 
tube system to spray heads or sprinklers. The length and shape of the tube 

15 system depend on the application and the operating principle. Fire fighting ap- 
paratuses for bigger spaces, such as hotels, ships and industrial buildings, 
often have long tube systems. 

The source of extinguishing medium of the fire fighting apparatuses 
in said applications can be e.g. the water mains, or a water container, from 

20 which water is pumped to the spray heads. Alternatively, the source of extin- 
guishing medium can be a water bottle, to which is coupled a pressure gas 
bottle capable of driving the water (or another extinguishing medium) out of 
the bottle to the spray heads. Such a combination constitutes a hydraulic ac- 
cumulator. 

25 Long tunnels are technically particularly difficult spaces to extin- 

guish a fire in. The tunnels can have a length of several kilometres - even 
some ten kilometres - and a diameter of e.g. 3 metres. The tunnels often con- 
tain cables. A cable fire may cause great damage. Extinction of a fire in such 
long tunnels is assumed to be so difficult to arrange for technically that, in 

30 most cases, the tunnels do not contain any fire fighting system at all. In case if 
the length of the tunnel is some kilometres and the intention is to lead extin- 
guishing liquid, such as water, into the tunnel via a tube from one end thereof 
to a distance of some kilometres from said tunnel end, a drive pressure so 
high is required that, on account of pressure losses in the tube, it cannot be 

35 generated, in practice. 
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BRIEF DESCRIPTION OF THE INVENTION 

The object of the present invention is to simplify the construction of 
such fire fighting apparatuses that are used for extinguishing fires in different 
major spaces and buildings and that are especially well suitable for use in long 
5 tunnels and the like. For this purpose, the invention is characterized in that 
said at least one drive gas source is coupled to a long tube constituting part of 
the tube system in such a way that the tube together with said at least one 
drive gas source constitutes a hydraulic accumulator and the volume of the 
source of extinguishing medium is constituted by the volume of the tube at 

10 least to a substantial extent. A long tube means in this connection primarily a 
tube having a length of the size of about 1 km and more. 

An especially preferred embodiment of the invention is character- 
ized in that a plurality of drive gas sources are arranged at a predetermined 
distance from each other along the tube. This embodiment suits particularly 

15 well for fighting fires in tunnels, the tube being in such applications a substan- 
tially straight tube. Here, the tube system has been built into the tunnel in the 
longitudinal direction thereof and the tube is preferably divided into a number 
of main sections, each one containing a drive gas source. The main sections 
are preferably divided into a number of zones, each one containing a group of 

20 spray heads or sprinklers. One group or several groups of spray heads or 
sprinklers are released at fire, when required. 

Preferred embodiments of the invention are presented in attached 
claims 2 to 12. 

An essential feature of the invention is to utilize the tube as a 
25 source of extinguishing medium for a hydraulic accumulator. Another essential 
feature is to position a number of drive gas sources along the tube, whereby 
the pressure losses can be kept on an acceptable level, and to use the tube 
as the source of extinguishing medium. This is possible, because the tube is 
long arid may contain a relatively big volume of extinguishing medium. No 
30 separate liquid containers are needed for extinguishing liquid, when the tube 
is used as the source of extinguishing medium. The consumption of extin- 
guishing medium will be small, when the spray heads used are of a type pro- 
ducing mist-like spray. Such a spray head is presented e.g. in the international 
Patent Application with the publication number WO 92/22353. 
35 Thanks to the invention, a fire fighting apparatus has been provided 

which has a simple structure and installation and which is not dependent on 
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outer drive sources, such as electricity and pumps, and which, in addition, 
suits especially well for extinguishing fires in long tunnels. There is no need of 
separate sources of extinguishing medium, such as liquid bottles, and these 
can be omitted. The fire fighting apparatus is environment friendly when the 
5 extinguishing medium is water-based liquid. 

BRIEF DESCRIPTION OF THE DRAWING 

in the following, the invention will be described by means of two 
embodiments with reference to the attached drawing, in which: 
10 Figure 1 shows a tunnel containing a fire fighting apparatus ac- 

cording to the invention; 

Figure 2 illustrates a drive source of the fire fighting apparatus; 

Figure 3 shows a cross-section of the tunnel of Figure 1 ; 

Figure 4 shows a tunnei containing another embodiment of the fire 
1 5 fighting apparatus of the invention; 

Figure 5 shows the drive source for the fire fighting apparatus of 
Figure 4; and 

Figure 6 shows a cross-section of the tunnel of Figure 4. 

20 DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 illustrates a tunnel 1 for cables, in which tunnel is mounted 
a fire fighting apparatus according to the invention. The tunnel is e.g. 10 km 
long. A tube system is positioned in the tunnel 1 extending from one end 
thereof to the other end, the system comprising a long tube 2, from which ex- 

25 tend shorter tubes 3a to 3e and 4a to 4e leading to spray heads or sprinklers 
5a to 5e and 6a to 6e, respectively. The spray heads may be of the type pre- 
sented in the International Patent Application with the publication number WO 
92/22353 and having a k factor of 1 ,9. The spray heads have at least two, but 
typically a plurality of nozzles, which are arranged geometrically in relation to 

30 each other in such a way and have such an opening and such a scattering 
angle that they produce a penetrating mist-like spray at high drive pressure. 
The consumption of extinguishing liquid is small in spite of that a long throw is 
achieved. The drive pressure is e.g. 70 bar. 

The length of the tube 2 is divided into a number of zones A, each 

35 of them having a length of 22.5 m. In Figure 1, a zone A has eight spray 
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heads, i.e. the spray heads 5b to 5e and 6b to 6e, the distance between the 
spray heads adjacent to each other being 7.5 m. The eight spray heads form a 
group of spray heads arranged to be released simultaneously in case of fire 
within the zone A. The upper spray heads 5b to 5e in the group are arranged 
5 to spray to the right along the tunnel 1, while the lower spray heads 6b to 6e 
are arranged to spray in the opposite direction. Because the spray heads 5b to 
5e are arranged one after the other in Figure 1, the sprays intensify each 
other. This is also true of the spray heads 6b to 6e. In the vicinity of each 
spray head, a suction is built up by the spray head itself when spraying, said 

10 suction taking in the extinguishing medium that is sprayed out of the spray 
head positioned behind: for example, the suction at the spray head 5c takes in 
the extinguishing medium coming from the spray head 5b. The suction at the 
spray head 6e is capable of taking in part of the extinguishing medium coming 
from the spray head 5d, and the suction at the spray head 5b is capable of 

15 taking in part of the extinguishing medium coming from the spray head 6c, 
though these spray heads are directed in the opposite direction. In this way, a 
circulation of mist-like extinguishing medium is provided upon activating the 
spray heads, which medium extinguishes the fire effectively. Reference nu- 
merals 7a to 7e indicate solenoid valves, or another type of valves, making the 

20 spray heads be released in the group desired. Accordingly, the solenoid valve 
7a controls the spray heads 5a and 6a; and the solenoid valves 7b to 7e con- 
trol the spray heads 5b to 5e and 6b to 6e. Figure 1 shows a situation in which 
the spray heads 5b to 5e and 6b to 6e have been released, while the spray 
heads 5a and 6a in the adjacent zone have not been released. The maximum 

25 number of spray heads being released at a fire may e.g. be 8 + 4 + 4, the 
spray heads existing in three adjacent zones A. At fire extinction, a demand for 
a 10 min extinction by means of four spray heads may be 47 I gas at a pres- 
sure of 150 bar together with 150 I water or water-based liquid. In case if the 
maximum number of spray heads, i.e. 16, are released during a time of 30 

30 min, 3 x 4 x 150 I = 1800 I water is required. At the beginning of the spraying, 
the maximum pressure in the spray heads is kept at about 100 bar. 

The reference numerals 8a and 8b indicate fire detector devices. 
These can be smoke detectors, detectors sensitive to heat or, in principle, any 
detectors giving a signal to the solenoid valves 7a to 7e. The fire detector 8a 

35 gives a signal to the solenoid valve 7a and opens this, while the fire detector 
8b gives a signal to the solenoid valves 7b to 7e and opens these. 
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Figure 2 shows that the tube 2 comprises nitrogen bottles 9 to 12 
and stop/opening valves 13 to 15 arranged in such a way that there always is 
one nitrogen bottle and one stop valve at the distance of 1 km. The nitrogen 
bottles 9 to 12, which together with the tube 2 form hydraulic accumulators, 
5 provide the extinguishing medium in the tube with a high pressure. The vol- 
ume of the nitrogen bottles 9 to 12 is 50 litres and the pressure is 250 bar. The 
pressure loss in the tube 2 will be 133 bar at the maximum for the parameters 
stated. The loading pressure may preferably be within the pressure range of 
30 to 400 bar, preferably 100 to 300 bar, depending on the length of the tun- 
10 nel. 

When the tube 2 is 10 km long and has an outer diameter of 25 mm 
and a wall thickness of 2*5 mm, the content of the tube will be about 3000 li- 
tres. Accordingly, the tube 2 contains about 3000 litres of water or water- 
based liquid, when the installation is in a standby state and the apparatus is 

1 5 ready to be released. 

To begin with, the water in the tube 1 is obtained from a water 
mains 16 at a pressure higher than 3 bar. Reference numeral 17 indicates a 
filter and reference numeral 19 a valve enabling a filling of the tube 2. The 
valve 19 is open when the filling of the tube 2 with water is started. After the 

20 tube has been filled, the valve 19 is closed. 

Figures 4 to 6 show another embodiment of the invention. Refer- 
ence numerals used in the Figures 4 to 6 correspond to those used in the Fig- 
ures 1 to 3 for the respective parts, an apostrophe being an extra addition. The 
embodiment of Figures 4 to 6 differs from the embodiment of Figures 1 to 3 

25 therein that spray heads 5b 1 to 5e* in a group of spray heads or sprinklers to 
be released simultaneously are directed (orientated) differently. In the em- 
bodiment of Figure 4, a circulation of a mist of extinguishing medium is not 
provided, but all spray heads 5a', 5b' to 5e' spray downwards. It is conceivable 
that spray heads (not shown) are arranged downwards in the tunnel 1' to 

30 spray in the direction towards the spray heads 5e\ 5b' to 5e' to provide a cir- 
culation of extinguishing medium, as described above. Another difference is 
that the tube 2' is arranged in a separate channel outside the tunnel 1\ A fur- 
ther difference is that only one solenoid valve T controls a whole group of 
spray heads 5b 1 to 5e' or sprinklers. From Figure 6 appears that the cross- 

35 section of the tunnel V is rectangular and from Figure 5 appears that the 
length of the tunnel is 3.6 km. No fire detector is drawn in Figure 4, though it 
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may exist, as described in connection with Figure 1. In case if 5b' to 5e' indi- 
cate sprinklers, i.e. spray heads with an ampoule being released by heat, the 
release of the group of sprinklers can be arranged to occur with any sprinkler 
of the group, whereby this releases the other sprinklers belonging to the 
5 group, preferably as described in the International Patent Application with the 
publication number WO 93/10860. 

The invention is described above by means of one embodiment 
only, and therefore, it is pointed out that the details of the invention can be im- 
plemented in many ways within the scope of the attached claims. Accordingly, 

10 the length of the tube 2 may vary from the described one. In the application of 
the invention for extinguishing a fire in a tunnel, the tube length referred to is of 
the size of at least about 1 km and typically several kilometres, though a tube 
length of only some hundred metres can be actual in certain applications. It is 
conceivable that sprinklers, i.e. spray heads with separate release means, 

15 such as ampoules bursting at increased temperature, are possible instead of 
spray heads receiving a signal from a detector. Hereby, it is a sprinkler of a 
group of sprinklers in a zone (A) which makes the other sprinklers belonging to 
the zone be released. The fire fighting apparatus may comprise both sprinklers 
and spray heads, e.g. in such a way that a sprinkler is arranged in each zone 

20 (A) to release the spray heads existing in said zone. The length of the zones 
may vary as may the number of spray heads/sprinklers in the zones. Instead 
of nitrogen, the content of the gas bottles can be carbon dioxide, argon or an- 
other gas suitable for the purpose or a gas mixture at high pressure. The fire 
fighting apparatus may be installed in major spaces other than a tunnel, as 

25 was mentioned earlier. 


WO 99/13949 


PCT7FI98/00712 


7 

CLAIMS 

1. A fire fighting apparatus comprising a plurality of spray heads (5a 
to 5e, 6a to 6e; 5a 1 , 5b 1 to 5e'), a tube system (2, 3a to 3e, 4a to 4e; 2\ 3a\ 
3e') for leading extinguishing medium from an extinguishing medium source 

5 having a volume for extinguishing medium to the spray heads, at least one 
drive gas source (9 to 12; 9* to 12') for driving extinguishing medium at a high 
pressure via the tube system to the spray heads and release means (8a, 8b) 
for activating at least one of the spray heads, characterized in that 
said at least one drive gas source (9 to12; 9' to 12') is coupled to a long tube 
1 0 (2; 2) constituting part of the tube system in such a way that the tube together 
with said at least one drive gas source constitutes a hydraulic accumulator and 
the volume of the source of extinguishing medium is constituted by the volume 
of the tube at least to a substantial extent. 

2. A fire fighting apparatus according to claim 1, character- 
15 i z e d in that a plurality of drive gas sources (9 to 12; 9* to 12') are arranged 

at a predetermined distance (I) from each other along the tube (2; 2). 

3. A fire fighting apparatus according to claim 2, character- 
ized in that a stop/opening vaive (13 to 15; 13' to 15') for closing and open- 
ing the flow of extinguishing medium in the tube (2; 2') is arranged between 

20 individual drive gas sources (9 to 12; 9' to 12'). 

4. A fire fighting apparatus according to claim 2, character- 
ized in that the tube (2; 2') is divided into a number of main sections (I), 
each of them containing a drive gas source (9; 9') having a high pressure, 

5. A fire fighting apparatus according to ciaim 4, character- 
25 i z e d in that the drive gas sources are constituted by nitrogen bottles (9; 9') 

having a pressure of 30 to 400 bar. 

6. A fire fighting apparatus according to claim 4, character- 
ized in that the main sections (I) comprise a number of zones (A), each of 
them containing a group of spray heads (5b to 5e, 6b, 6e; 5b* to 5e') or sprin- 

30 kiers. 

7. A fire fighting apparatus according to claim 6, character- 
ized in that release means (8a t 8b) are arranged along the tube (2; 2) 
within the zones (A) for releasing a group of spray heads (5b to 5e, 6b to 6e; 
5b' to 5e') belonging to respective zone. 

35 8. A fire fighting apparatus according to claim 7, character- 

ized in that each group of spray heads (5b to 5e, 6b to 6e; 5b' to 5e') con- 
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tains a solenoid valve (7b to 7e; 7') to control at least one spray head belong- 
ing to the group (5b to 5e, 6b to 6e; 5b' to 5e'). 

9. A fire fighting apparatus according to any one of the preceding 
claims for being used in a tunnel (1; V), characterized in that the 

5 tube system (2, 3a to 3e, 4a to 4e; 2\ 3a\ 3e') follows the longitudinal direction 
of the tunnel (1; 1'). 

10. A fire fighting apparatus according to claim 9, character- 
ized in that the spray heads comprise first spray heads (5b to 5e) arranged 
in an upper part of the tunnel (1) and second spray heads (6b to 6e) arranged 

10 in a lower part of the tunnel, whereby the first spray heads are arranged to 
spray mainly in the opposite direction with respect to the second spray heads. 

1 1 . A fire fighting apparatus according to claim 1, character- 
ized in that the spray heads (5a to 5e, 6b to 6e; 5a' to 5e') are of a type ca- 
pable of producing a mist-like spray. 

15 12. A fire fighting apparatus according to claim 1 f character - 

i z e d in that the extinguishing medium is water-based liquid. 
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Attorney's Docket No. U 012229 2 PATENT 


COMBINED DECLARATION AND POWER OF ATTORNEY 

(ORIGINAL, DESIGN, NATIONAL STAGE OF PCT, SUPPLEMENTAL, DIVISIONAL, 

CONTINUATION OR C-l-P) 

As a below named inventor, I hereby declare that: 

TYPE OF DECLARATION 

This declaration is of the following type: 

(check one applicable item below) 

□ original. 

□ design. 

□ supplemental. 

NOTE: If the declaration is for an international Application being filed as a divisional, continuation or 
continuation-in-part application, do not check next item; check appropriate one of fast three items. 

C3 national stage of PCT. 

NOTE: if one of the following 3 items apply, then complete and also attach ADDED PAGES FOR DIVISIONAL, 
CONTINUATION OR C-l-P. 

□ divisional. 

□ continuation. 

□ continuation-in-part (C-l-P). 

INVENTORSHIP IDENTIFICATION 

WARNING: If the inventors are each not the inventors of all the claims, an explanation of the facts, including 
the ownership of all the claims at the time the last claimed invention was made, should be submitted. 

My residence, post office address and citizenship are as stated below, next to my name. 
I believe that I am the original, first and sole inventor (if only one name is listed below) or 
an original, first and joint inventor (if plural names are listed below) of the subject matter 
that is claimed, and for which a patent is sought on the invention entitled: 

TITLE OF INVENTION 


Fire fighting apparatus 
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SPECIFICATION IDENTIFICATION 

the specification of which: 

(complete (a), (b) or (c)) 

(a) □ is attached hereto. 

NOTE: "The following combinations of information supplied in an oath or declaration filed on the application 
filing date with a specification are acceptable as minimums for identifying a specification and compliance 
with any one of the items below will be accepted as complying with the identification requirement of 
37 CFR 1.63: 

"(1) name of inventors), and reference to an attached specification which is both attached 
to the oath or declaration at the time of execution and submitted with the oath or declaration 
on Wing; 

"(2) name of inventors), and attorney docket number which was on the specification as filed; 

or 

"(3) name of inventors), and title which was on the specification as filed. " 
Notice of July 13, 1995 (1177 O.G. 60). 

(b) □ was filed on , as □ Serial No. 0 / 

or □ 

and was amended on (if applicable). 

NOTE: Amendments filed after the original papers are deposited with the PTO that contain new matter are 
not accorded a filing date by being referred to in the declaration. Accordingly, the amendments involved 
are those filed with the application papers or, in the case of a supplemental declaration, are those 
amendments claiming matter not encompassed in the original statement of invention or claims. See 
37 CFR 1.67. 

NOTE: "The following combinations of information supplied in an oath or declaration filed after the filing date 
are acceptable as minimums for identifying a specification and compliance with any one of the Herns 
below will be accepted as complying with the identification requirement of 37 CFR 1.63: 

"(1) name of inventorfs), and application number (consisting of the series code and the serial 
number; e.g.,06/1 23,456); 

"(2) name of inventorfs), serial number and filing date; 

"(3) name of inventors) and attorney docket number which was on the specification as filed; 

"(4) name of inventor(s) t title which was on the specification as filed and filing date; 

'(5) name of inventorfs), title which was on the specification as filed and reference to an 
attached specification which is both attached to the oath or declaration at the time of execution 
and submitted with the oath or declaration; or 

"(6) name of inventors), title which was on the specification as filed and accompanied by 
a cover fetter accurately identifying the application for which it was intended by either the 
application number (consisting of the series code and the serial number, e.g. t 0B/1 23,456), or 
serial number and filing date. Absent any statements) to the contrary, it wilt be presumed that 
the application filed in the PTO is the application which the inventors) executed by signing 
the oath or declaration. 0 


Notice of July 13, 1995 (1177 O.G. 60). 



amended under PCT Article 1 9 on (if any). 
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ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 


I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above, 

I acknowledge the duty to disclose information, which is material to patentability as 
defined in 37, Code of Federal Regulations, § 1 .56, 

(also check the following items, if desired) 

□ and which is material to the examination of this application, namely, information 
where there is a substantial likelihood that a reasonable Examiner would consider 
it important in deciding whether to allow the application to issue as a patent, 
and 

□ in compliance with this duty, there is attached an information disclosure 
statement, in accordance with 37 CFR 1 .98. 

PRIORITY CLAIM (35 U.S.G. § 119(aHd)) 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119(aH<3) 
of any foreign application® for patent or inventor's certificate or of any PCT international 
application® designating at least one country other than the United States of America listed 
below and have also identified below any foreign application® for patent or inventor's 
certificate or any PCT international application® designating at least one country other than 
the United States of America filed by me on the same subject matter having a filing date 
before that of the application® of which priority is claimed. 

(complete (d) or (e)) 

(d) □ no such applications have been filed. 

(e) 0 such applications have been filed as follows. 

NOTE; Where item (c) is entered above and the International Application which designated the U.S. itself claimed 
priority check item (e), enter the details below and make the priority claim. 
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PRIOR FOREIGM/PCT APPLICATION(S) FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS APPLICATION 
AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. § 119(a)-{d) 


COUNTRY (OR 
INDICATE IF 
PCT) 

APPLICATION NUMBER 

DATE OF RUNG 
(day, month, year) 

PRIORITY CLAIMED 
UNDER 37 USC 119 

FI 

973695 

15/09/1997 

m YES NO □ 

FI 

974465 

9/12/1997 

m YES NO □ 




□ YES NO □ 




□ YES NO □ 




□ YES NO □ 


CLAIM FOR BENEFIT OF PRIOR U.S. PROVISIONAL APPLICATION(S) 

(34 U.S.C. § 119(e)) 

I hereby claim the benefit under Title 35, United States Code, § 119(e) of any United 
States provisional application(s) listed below: 


PROVISIONAL APPLICATION NUMBER FILING DATE 

/ 

/ 

/ 

CLAIM FOR BENEFIT OF EARLIER US/PCT APPLICATION(S) 
UNDER 35 U.S.C. 120 

□ The claim for the benefit of any such applications are set forth in the 
attached ADDED PAGES TO COMBINED DECLARATION AND POWER OF 
ATTORNEY FOR DIVISIONAL, CONTINUATION OR CONTINUATION-IN 
PART (C-l-P) APPLICATION. 
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(check proper box(e$) for any of the following added page(s) 
that form a part of this declaration) 

□ Signature for fourth and subsequent joint inventors. Number of pages added 


□ Signature by administrator(trix) ? executor(trix) or legal representative for de- 
ceased or incapacitated inventor. Number of pages added 


□ Signature for inventor who refuses to sign or cannot be reached by person 
authorized under 37 CFR 1.47. Number of pages added 


□ Added page for signature by one joint inventor on behalf of deceased inventors) 
where legal representative cannot be appointed in time. (37 CFR 1 .47) 

* * * 

□ Added pages to combined declaration and power of attorney for divisional, 
continuation, or continuation-in-part (C-I-P) application. 

□ Number of pages added 


□ Authorization of attomey(s) to accept and follow instructions from representative. 


(if no further pages form 
then end this Declaration with this 


a part of this Declaration, 

page and check the following item) 

This declaration ends with this page. 
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SIGNATURE(S) 

NOTE: Carefully indicate the family (or last) name, as it should appear on the filing recmpi and all other 
documents. 

Full name of sole or first inventor 

Goraru. 

(GIVEN NAME) 

inventor's signature . 

Date 31.3.1999 ^ Country of Citizenship . 

Residence Ilmari Harmon kuja 5, FIN-04510 Tuusula^ Finland /-7-X 

Post Office Address same as above 



Full name of second joint inventor, if any 

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME) 

Inventor's signature 

Date Country of Citizenship 

Residence 

Post Office Address 


Full name of third joint inventor. If any 

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME) 

inventor's signature 

Date Country of Citizenship 

Residence 

Post Office Address 
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ALL FOREIGN APPLICATIONS), IF ANY, FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN} PRIOR TO THIS U.S. APPLICATION 


NOTE: If the application fiied more than 12 months from the fifing date of this application is a PCT filing forming 
the basis for this appfication entering the United States as (1) the national stage, or (2) a continuation, 
divisional, or continuation-in-part, then aiso complete ADDED PAGES TO COMBINED DECLARATION 
AND POWER OF ATTORNEY FOR DIVISIONAL CONTINUATION OR C-/-P APPLICATION for benefit 
of the prior US, or PCT appfication{s) under 35 U.S.C. $ *20. 

POWER OF ATTORNEY 

I hereby appoint the following attorney® and/or agent(s) to prosecute this application 
and transact all business in the Patent and Trademark Office connected therewith. 


2 


- JOSEPH H. HANDELMAN, 26179, 
JOHN RICHARDS, 31053 " ~~ 
RICHARD J. STREIT, ££2£5__ 
ALAN fC. ROBERTS, 17777 _ 
S. DELVALLE GOLDSMITH,043«3— 


fist name and registration number) 


PETER D. GALLOWAY, 2?S85 
IAIN C BAILLIE, 24090 ^ ' 
THOMAS F. PETERSON, -24290 
RICHARD P. BERG, 281M_ 
JULIAN H. COHEN, 20302_ 
WILLIAM R, EVANS, 25858 
JANET I. CORD, 3377£T~" 
CLIFFORD J. MASS, 30086 


(check the following item, if applicable) 

□ Attached, as part of this declaration and power of attorney, is the authorization 
of the above-named attorney(s) to accept and follow instructions from my 
representative^). 


SEND CORRESPONDENCE TO 


26 

^_ 

m 


WEST 6U t STRKKT^, 


DIRECT TELEPHONE CALLS TO: 
(Name and telephone number) 

(212) 708-1930 


DECLARATION 

i hereby declare that at! statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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